Background. An early estimation of infarct size is useful for the appropriate early treatment of patients with acute myocardial infarction. We evaluated how early and how accurately infarct size could be estimated from serial plasma myoglobin (Mb) measurements in patients with successful reperfusion.
It is useful for risk stratification to estimate infarct size in patients with acute myocardial infarction as early as possible, because infarct size correlates closely with mortality' and prognostic indexes such as cardiac failure,2 arrhythmias,3 and ventricular function. 4 Infarct size can be estimated by electrocardiography, echocardiography, left ventriculography, radionuclide methods, or cardiac enzymes. The ECG is convenient for estimating infarct size clinically. However, because ST segment elevation and Q-wave amplitudes change spontaneously within 24 hours of the onset of acute myocardial infarction and change rapidly after reperfusion,5-7 the estimation of infarct size from the ECG at the very early stage of myocardial infarction is unreliable. Stunned myocardium has been reported in patients with successful reperfusion of myocardial infarction. The motion of the postischemic
Methods

Patients
The subjects were 42 consecutive patients with acute myocardial infarction admitted to hospitals within 6 hours of the onset of chest pain in whom complete occlusion of the infarct-related artery was confirmed by emergency coronary angiography and in whom thrombolysis and/or percutaneous transluminal coronary angioplasty (PTCA) was successfully performed. The diagnosis of acute myocardial infarction was based on chest pain lasting for more than 30 minutes and ST segment elevation 20.1 mV in at least two adjacent ECG leads. Exclusion criteria were persistent shock, the need for electric cardioversion, recent intramuscular injections, renal dysfunction, and a previous infarction in the same Follow-up ventriculograms in the 300 right anterior oblique projection were analyzed to determine the severity of hypokinesis in the infarct region. The endocardial contours at end diastole and end systole were traced by two independent examiners and analyzed by the centerline method and the area-length method with a cardiac function analyzer (LVG analysis, CAMAC 300, Goodman). As an index of the severity of regional hypokinesis at the site of acute myocardial infarction, the mean chord motion in the most hypokinetic 50% of the infarct-related artery territory was calculated by the centerline method, as reported by Sheehan et al.9, 26 The severity of regional hypokinesis at the infarct site was expressed as standard deviations per chord. As an index of global wall motion, the ejection fraction (EF) was calculated by the area-length method. The grade 1) collateral circulation. Thrombolysis alone was performed in eight patients, thrombolysis followed by PTCA in 14, and direct PTCA in 13. PTCA was performed by means of a guide wire (USCI) and balloon catheter (diameter, 2.5-3.5 mm) (USCI or Advanced Cardiovascular System). TIMI perfusion grade 3 flow was obtained in all patients after reperfusion therapy. Follow-up coronary angiography performed 32±9 days after onset of chest pain showed patency of the infarctrelated artery in all patients.
Calculation of ZMb and YCK
The mean plasma Mb concentration in all patients was 823 ±784 ng/mL at the time of reperfusion, increased markedly after reperfusion to a peak of 4,783±3,177 ng/mL, and decreased rapidly thereafter. The mean plasma CK activity was 386±404 mIU/mL at the time of reperfusion, increased to a peak of 3,295 ±2,312 mIU/mL, and decreased gradually thereafter. The time to the peak Mb concentration was 52±26 minutes after reperfusion, whereas the time to peak CK activity was 8.7±5.3 hours. In spite of frequent blood sampling, we did not observe the "staccato phenomenon" of Mb release reported by Kagen et al. 27 (Figure 1 ) and between the severity of regional hypokinesis and EF (r=0.92,p<0.001). Log 1Mb was negatively correlated with the severity of regional hypokinesis (r= -0.85,p<0.001). Log ICK was also negatively correlated with the severity of regional hypokinesis (r= -0.74, p<O.OO1) (Figure 2 ). Although the r values for log 5Mb tended to be higher than those for log ICK, there was no significant difference between these two values. Log 5Mb was negatively correlated with EF (r= -0.71, p<O.OO1). Log ICK was also negatively correlated with EF (r= -.66,p<O.OO1) (Figure 3 ). Figures 4A and 4B) . The slopes and y intercepts of these two regression lines and the two r values were not significantly different between patients with LAD occlusion and those with RCA occlusion. The relation between log YMb and the severity of regional hypokinesis was represented by y=-0.26x+3.13 (r=-0.93, p<O.OO1) in the absence of collateral circulation and by y=-0.18x+3.37 (r=-0.73,p<0.01) in its presence (Figures 4C and 4D ). There was no significant difference between these two r values. The slopes and y intercepts were also not statistically different. The is underestimated compared with the histological infarct size.34 Therefore, to clarify whether or not lMb is a reliable index for estimating infarct size, ZMb must be compared not only with biochemical parameters but also with other indexes, such as left ventriculograms. The final problem seen in previous studies was that plasma Mb concentrations were measured by radioimmunoassay, and thus, there was a delay of more than 2 hours before results were available. Consequently, the analysis of serial plasma Mb changes could not have been useful in clinical practice. We attempted to overcome these problems in the present study. We confirmed the perfusion status of the infarct-related artery by serial coronary angiography and accurately evaluated the peak levels and Kd of Mb from blood samples drawn at 15-minute intervals. In addition, we evaluated the severity of regional hypokinesis from follow-up ventriculograms and compared 5Mb not only with ICK but also with the severity of regional hypokinesis. Moreover, we used the turbidimetric latex agglutination assay, which required about Relation Between 5Mb in LAD Occlusion and in RCA Occlusion and Between 5Mb in Presence and
Absence of Collateral Circulation
The slopes and y intercepts of the regression line and the r values for log 5Mb and the severity of regional hypokinesis were quite similar between the patients with LAD occlusion and those with RCA occlusion. These findings suggest that the infarct size from serial plasma Mb measurements can be accurately estimated in patients with occlusion of either vessel. The time to peak CK from the onset of chest pain in patients with persistent occlusion of the infarct-related artery was reported to be shorter in patients with collateral circulation than in those without collateral circulation. 35 This suggests that the presence of collateral circulation may affect the release of Mb from injured myocardium into the blood and the calculation of 5Mb. In the present study, however, the slopes, y intercept, and r values did not differ significantly between the presence and absence of collateral circulation. Thus, infarct size estimated from serial plasma Mb measurements was useful in patients with and without collateral circulation.
Temporal Advantage of Y2Mb
Mb has been reported as a very early parameter for the diagnosis of acute myocardial infarction and the 49 The CK level has been reported to be elevated after PTCA. 50 We evaluated whether the correlation between log 1Mb and the severity of regional hypokinesis differs between patients who underwent PTCA and those who underwent thrombolysis alone. However, there were no significant differences between the r values, slopes, and y intercepts of the two regression lines. Thus, our method may be applicable to the early estimation of infarct size in patients who underwent both PTCA and thrombolysis.
We examined patients with first acute myocardial infarction who achieved successful coronary reperfusion. The infarct size from YMb cannot be used to predict the risk stratification in patients with reinfarction. In these patients, risk stratification must be evaluated not only from the recent infarct size but also prior infarct size.
Since reperfusion increases the release of CK from the infarct area, the infarct size from ICK is overestimated in patients with reperfusion compared with those without reperfusion. 
